Objective: To investigate the relation between wine drinking and intake of selected indicator foods, which may vary in various populations. Design: Cross-sectional analysis of the comparison group of a case-control study. Setting: A network of teaching and general hospitals from six Italian areas. Subjects: 5642 control subjects (3261 females and 2381 males) aged 20±74 y (median age 58 y), admitted for acute, non-neoplastic conditions unrelated to alcohol consumption. Participation rate was over 95%. Intervention: Trained interviewers collected information using a structured and validated questionnaire. The average intakes of selected food items were computed, together with the multivariate odds ratios (OR) of eating above the median of each food. Results: No appreciable difference in either sex for any food indicator considered (fruit, raw vegetables, cooked vegetables, salad and ®sh) was observed between abstainers, wine, and other alcoholic beverage drinkers. If anything, female wine drinkers reported less frequently high consumption of salad (OR 0.8) and raw vegetables (OR 0.8), both estimates being of borderline signi®cance. Conclusions: In no instance did wine drinkers or mixed drinkers (who include a large proportion of wine drinkers, too) show an association with indicators of healthy diet. Sponsorship:
Introduction
The correlates of various types of alcoholic beverage have been investigated in several populations (Klatsky et al, 1990; Grùnbñk et al, 1998; Tjùnneland et al, 1999) , but the issue remains open to discussion.
Thus, a cross-sectional study conducted in Denmark in 1995±1997 showed that wine drinking was associated with selected indicators of a healthy diet, including a higher intake of fruit, vegetables, salad and ®sh and a more frequent use of olive oil (Tjùnneland et al, 1999) . A study from California also showed that wine drinkers were more educated and smoked less than beer or liquor drinkers (Klatsky et al, 1990) .
With reference to risk implications of various type of alcohol drinking, data from the British Regional Heart Study cohort, based on a 16.8 y follow-up of 7735 men aged 40±59 y, showed that regular drinkers had signi®-cantly lower relative risk of coronary heart disease (CHD). The bene®t for CHD, however, was observed for beer, spirit and wine drinkers. The greater bene®t seen in wine drinkers relative to other drinkers was largely attributable to a number of more advantageous lifestyle characteristics and habits (including smoking, obesity and physical activity) among wine drinkers (Wannamethee & Shaper, 1999) . In relation to cancer risk, a cohort study conducted in Denmark and including 156 subjects with upper digestive tract neoplasms suggested that wine drinkers may be at lower risk than drinkers who have a similar intake of beer or spirits (Grùnbñk et al, 1998) .
Italian data are particularly relevant for studying wine, since this is by far the most common type of alcoholic beverage in Italy, and accounts for over 80% of alcohol intake (La Vecchia, 1995) . We were able, therefore, to investigate the relationship between wine drinking and intake of selected food items in the comparison group of a multicentric case-control study of breast and colorectal cancer conducted in Italy (Franceschi et al, 1998) .
Methods
Data were collected between 1991 and 1996 in six Italian areas (PordenoneaGorizia, Milan, Genoa, Forli, Latina and Naples) on 5642 control subjects (3261 females and 2381 males) aged 20±74 y (median age 58 y) (Franceschi et al, 1998) . They were admitted to a network of teaching and general hospitals for acute, non-neoplastic conditions unrelated to alcohol consumption. Of these, 31% had nontraumatic orthopaedic disorders (mostly low back pain or disc disorders), 24% had non-alcohol-related traumatic conditions (mostly fractures and sprains), 18% had acute surgical conditions, 20% eye diseases and 7% other miscellaneous diseases, such as ear, nose and throat, skin and dental conditions. The participation rate was over 95%. No appreciable differences were found in the distribution of alcohol drinkers for the four major groups of controls in either sex.
Trained interviewers collected information using a structured questionnaire, including information on socio-demographic factors and lifestyle habits, the number of days per week each type of alcoholic beverage (wine, beer and various types of spirits) was consumed, and the average number of drinks per week. A validated food frequency questionnaire, including 78 items, was used to assess the usual diet during the 2 y preceding admission (Decarli et al, 1996) , including speci®c sections on vegetable, fruit and ®sh consumption.
The average intakes of fruit, salad, raw and cooked vegetables and ®sh were computed for alcohol abstainers (1383 women and 245 men), wine-only drinkers (1407 women and 911 men), mixed (wine plus beer or spirits) drinkers (398 women and 1144 men) and beer or spirit only drinkers (73 women and 81 men).
The odds ratios (OR) and the corresponding 95% con®dence intervals (CI), of eating above the median for each food were also computed after allowance for age, center, education, body mass index and tobacco smoking using multiple logistic regression equations. Table 1 gives the mean number of portions per week of fruit, raw vegetables, cooked vegetables, salad and ®sh, and the corresponding ORs of being a frequent consumer (above the median), separately for women and men. No appreciable difference in either sex for any of the food items considered was observed between abstainers, wine and other alcoholic beverage drinkers. If anything, female wine drinkers reported less frequent consumption of salad (OR 0.8) and raw vegetables (OR 0.8), both estimates being of borderline signi®cance.
Results
In no instance did wine drinkers or mixed drinkers (who include a large proportion of wine drinkers too) show a signi®cant association with indicators of healthy diet. This was reproduced in both sexes, although abstainers were 42% of women but only 10% of men.
Discussion
The ®ndings from this large cross-sectional Italian study con®rm that, in this population, where wine is by far the most common type of alcoholic beverage, wine drinking is not an indicator of healthy diet (La Vecchia et al, 1992) . This contrasts with data from Northern Europe, including Britain (Wannameethe & Shaper, 1999) and Denmark (Tjùnneland et al, 1999) .
Not surprisingly, therefore, while in Northern European populations wine drinkers tend to have lower total mortality and risk of cancer of the upper digestive tract than beer or spirit drinkers, in Italy wine consumption is strongly related to cancer of the upper digestive tract (La Vecchia et al, 1999) .
The subjects interviewed were the comparison group of a multicenter case-control study (Franceschi et al, 1998) . Consequently they were not representative of the general Italian population. However, subjects admitted to hospital for diseases potentially inducing long-term modi®cation of diet were excluded from the study and, in any case, internal comparison of selected dietary habits across strata of type of alcoholic beverage consumption should not be affected by major bias. The strictly controlled interview setting, moreover, should have produced more careful and reliable information than is usually provided by population surveys.
In conclusion, any inference about the health effects of wine as well as other types of alcoholic beverages should consider the correlates of various alcoholic beverage drinking which are speci®c to different populations, and acritical transfer of advice on health effects of alcoholic beverages should be avoided (Klatsky, 1999) . Wine drinking and diet in Italy L Chatenoud et al
